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(54) MICROWAVE PLASMA PRPCESSING DEVICE 

(57)Abstract: 

PURPOSE: To stably generate a plasma, by suppressing 
the abnormal reflection of the plasma due to the 
different level of a waveguid path, through filling a 
microwave introducing port 1c and part of a plasma 
generating chamber 1 with a microwave transmitting 
substance; and by unifying electric field distribution in 
the chamber, through changing the shape and thickness 
of the substance. 

CONSTITUTION: A cavity resonator is constituted of a 
hollow cylindrical tube having water-cooling structure in 
a chamber 1. An inlet 1c and a plasma drawing port 1d 
are formed on upper and lower parts respectively, and 
introducing windows 8 and 9, comprised of a transmitting 
substance, are provided in the inlet 1c. The diameter of 
the window 9 is nearly equivalent to the diameter of the 
chamber 1, and the thickness is made the integer 
magnification of a 1/4 propagation wavelength to 
prevent reflection. Gas is supplied through gas pipes 1g 
and 3g, thereby generating the plasma by ECR in a 
chamber 1 by an excitation coil 4. 
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tut a v >r * n a n ffi-r s Suia^^ xv^^coas 
m$n 2 ] n*#xp*«iiiip*tifc-X9Xv 

iiuiSy^ Xv^ric:4?ort»8ifli £ ifli— £ <fc 5 £ v-r * 10 

d jsaantwn we v >r * n swap tc asi s nue 

ffi^SWEX^Xv^^Mffitc^-o^lKffitCJbfco 

y^xv©a^s 0 

[» #Si 3 ] v >f ^ n JS# A P tfBB P * tifc ^ X v 
**«*«*/fcv^*att^Xv«WJSHJc^^T, 

xv'j i m p *mib p * nfcffi mio TKfiatw&fliia 

kftoT^SCk*ft«t«ll*SK 2XC43EK 
[0 0 0 1] 

s*fT? v^^ns^xv^igi, mcn^-cz 30 
PhP>i±pfi (ecr) **jj|]L^v>r^PiftX^Xv 

[0 0 0 2] 

■g\ coX^X-v*iHfttt«oaiftiJ«:Ba8*-rsc. ^^J: 

o s x-y*->y, »«jgdt^«ia*R-5X^x^4!ia 

[0 0 0 3] ffi^TXJIiyfiiaETgttftwffit^X^ 40 
vgi, m:l?^^PhoySl (ECR) Ifflfifc: 
[0 0 0 4] 01 3l±^v^Z/lfmWtLTffifllLrcft 
(ECR) Bifi*Wffl-r*^Xv«^lcBolK»rffiH 
[0005] X^ XV4^g i 3 ftiflykmx^. 3 l 
«3 i bT*Mih?n^-r*pifi*AP3 i c^jgrts so 



M^-FgBH^*^«M|gv>r^P««AP3 1 c£: 

»fat"a&»fcX^xv'3iup3 i dtfjgjs^nTi/^ 

£ D HGI2v>r^P«[WA^3 1 bfclifl&M*H^LS:^ 
n. £fcX5Xv<j|fcBP3 l dfc:BB*^TK3R-*3 3* 

eku M^^iH^ti^xv^^3 l^r/cin^g 
a*nfc#iss3 2o-5ssptc^fcoTcn^^H^ 

[0 0 0 6] itW^3 3rtfct±HuEX^X^'SIHiP3 1 

t *oT»KnriHfc:«B*n. *fcK«-fc3 3 

£ £ 1/ ^ CiffiffiB « , 0>T^ L 4 1 ^ SugB E £ £ 0EMP 

3 3 a«^tlTl^ 0 

[0 0 0 7] *X«I&3R3 1 g> #Xt**S^3 1 gt£^ 

hfn^7Xv4jfii3 k ttfiS3 3^S3gg^nrt^ 

£ D »ai7k«l&^3 l hi:»ffl7k»7jclS3 l ilc<fcoT 
^SP7j<#A^3 1 artfc^^jc^tlJH^So 

[0 0 0 8] clO«k5ftX»y^->^|6fi1?*i, ^Xv 
^£'-4? 3 1 . SCR«3 3rt*HffiOBE**T*^»«L 
/cm, 7*7Xv4fiSti3 l rt«c*x«*&lR3 1 g^ilC 

fLT, mm^-f^3 4££oTX^X^£jSt^3 1 ft 
ttW^PhD>«» (ECR) Blj£££«ftttff 
Wloo, v^^PMA^/MT^XviS 
^3 1 JcvY ^p«**AL. SfiftfiSTfefeS^ 
XvMi3 iftt?3!fx«?^?DhDy«| (E 

cr) taotaeL, x^xv*^j*^-ss 0 

[0 0 0 9] *riELfc^Xvt±BBBEn-r;l/3 4lCcfco 

Tflgfi8*nsK»*3 3^[Rj3b>3^^t>saw^M / >'r^ 

(tSHHW 57-1336 3 6 VJ^ffl, *|K]# ( lf 4 , 4 0 
1,0 5 4 *§^$g) o 

[0 0 10] kC5T% ±iSLfc«fc-5a:C£*S»T*t±, 
^7XvM^3 10l«M^n/:^^PS« 

An 3 i ctt"r^^paoaja^Rift6a«iKTf»ss55 

^E5I^X1S3 1 b*±4 6^^-o±ffi*<#iSS3 2 
77>y3 2akgf^J:^j:SST\ 53£^X«3 
1 b*«5<t5^*^nfe^JKO|A1il£}j&n3 2 btcj; 

[0 0 1 1 ] L^^Pj^|AP3 1 cti, V^^P 
«3b^T>r^PiS[»A!B3 l b*j>L£}HttS«-l?fcS:/ 
7XVMI3 1 t#A?n5^v>f ^pS^IM§ 

ftSBHP^H^fcSOTaMSBiiftSo ^-r^n^ti^ 
7XvMIi:iA^n^g, covY^Pjg#AP3 
l c ky7XvM^3 l CS/Ttf*) T 
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8 0 9 9 o 

[0 0 1 2] 0 1 4 tiC^*M^To;fc^*^X^XV 

PSSAP3 1 c fcf5ir3¥LtMag<DR468M 8 a 
©-haw*:**') 0 U y^f^^Lty7X74dii3 l 

2 a h#SS^)@tfel3 2 b^T@S?nH/^ 0 
[0 0 13] u©<fc3&t(e*SBT«:X^Xv£]«S3 

[00 14] LfrL&tf^K C^cfcd&V^PS^SA 
oT&. Y^^n«An3 1 c fc^7Xvt)«S3 1 

>fj^^^»/ti^^tt^^n^^o^^i6. x^x 

[0 0 15] ^XvWj - ^g^/cgf^ LTl±, 

*fA*3»B#*K2tiT^s MW2-82524 

*l««PiMF4. 9 6 0. 0 7 3 IJfifH) a COg 

[0016] LOSBlcfe^Ttt, -x^x^mn^B 

%tf,aR'-i?^ ^> * © v° v X7ts'+:rt k «t w 

*»^sfcfe^sia3>r;u^*oy^xv^jac^;a 
h k ibb 2 nr v ^ D # x t± x^ XvMI * n 

fc#X#ASKJ:oT#ASn£o ^Xv^fiS^fi 
J£^ li > Xlc ct o T Kffilc BE M 2 n £ c * x * X 
^Xv£j£'-£U:ij?AU ^7XvSS'+:|c«#«8t$ 

*^Xv^«^o±?3tcKfrt6tifcv>r^D«S|A3B 
^LTSAt^L^taot^Xv^M^Wo 
[0 0 17] f LT, C£>KBfc*3^TfcJ\ X^X*^£ 
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gp^^jex^xv^^^^sch^T#, x^x 

■iirSCfc^RlfliaSBfcaoTi/^o 
[0 0 18] co^B£43^Ttiv>r^pjffio 

i 02 i«lftt«L, i^7Xvt«i^7>f 

[0 0 19] L^U co81l:fe^tt>, vY^7P^ 

20 [0 0 2 0] Sfc, W*PffiO#Afc:i£@Lfc^B£ 
LT, *«*3fiOv-<*P«*A«*-fjLte-T^*P« 
^*>«*B3WI*^nTt^ 0KS«Fi¥4. 8 5 7, 
8 0 9 VJ^ffl) 0 

[0021] iiogSlcfc^Tti, ^XvMi^o 

7;b^W;^thBN02fgMfflt^nt^ 
30 [0022] coSBUifeV^Tti. v^^njgigA^^ 

*v>r^P«#A«*««^-r^»*s-y:Scii:^Rrfli 

[0 0 2 3] LfrU C^B^43U^Tt, v-C^pjg 

v^^P^S^*tfc^0Fv-r^n^@#om 
S *f L T ti #1* S tvf , X^ XV a -ffiffift t* l± £ 3 # 

40 [0 0 2 4] v^^p^#A^j4gLfcgiJ^ 

^r^Wii^nti^ (*iiqw,W4 f 9 8 7, 34 

[0025] eioSSKfc^TfcJu X^Xv£j£^t±X 
^ XV 4^ o^*fi%*«/Jx -T £ fc* E3S»»T*«* 5 
titl^o fit, ^"->JBttOT>T-^jaHtciBfi 

^n^te(i«i3-r;i/ic j: o rx^ Xv*dt'4ctcot»*58* 
s*. v^*pa*»afft»ai*ntej»iEje»**i/^ 

50 / J ^^©ALX^Xv^5i! / t^^^o tLTJS4*^ 
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[0 0 2 6] LfrU c^gf(:^TtW9, v-T 

[oo2 7] v>r*oas»A«»fci«u flfios 

■#1SS2*IT1^£ (*S1#fflF 4 . 4 1 4, 4 8 8^ 

*S^I^F 4 , 4 0 9, 5 2 0 *f^$B. *B*JIf 4 , 
3 9 3, 3 3 3 ^^$B) o 
[0 0 2 8] 

tastes irajfl**fcofc 0 

[0 0 2 9] *5SHJ!fcJ\ ±E:/vXv£jS^*5J:tfX : 7 
Xv#Afflto:*5^T v-Y *P«*JS-fcSMs «fc < *Af 

^ * p ^rf ^ Xv ja?l«H*ffi«-r * d * i - 1 w -r 

[0 0 3 0] 30 

[sum* wsw s tc «xd#h] ±,e i- i rtc-r s fc* 
t*«wjci«sv>r*n«[^xv«ia»»±. 

DjfiSIAP^MP^nfc^Xv^fiE^M^fcv^^ 
D & ^ X vfflFBS IH 43 1 >T , ij.'J, IE v -Y * p ifc>gXH 
tiiffi*rSBulSX^Xv5ifig^(D«Sg|5t^ ^-(O^Bfffi^te 

[0 0 3 1] *58WJlc«*v>r*PKXvXvJ& 
9£dfcJ:* vY^nMAP^flP^nfi^XTM 40 
S*«^.fev-f ^niftX^XvaiasWcisi/^ S5fE 

»5att»Ktf miav-r * p«#APfc***ftT}Kj«2 

[0 0 3 2] *^^f^Y^^PSX7XVM 

H«Bl±, v-r*P«#APtflBP*tifc^Xv** 



T««*nfcvY*pj^A2B*«ATi/^cii:**S« 

[0033] src, ifsa-v-Y^PSSx^xvaissM 
ic&^t, ^x^^sSc'^v-r^p^AP&tfy^ 
Xvgifflntfi»ipsnftek:<fcoTttiB8gwa*jfii:a 

[0 0 3 4] 

v>f ^pj6o«Apatfcn^fcc<^xv^j5gH? 

eo— SB*v-f*P»a5atta>»KT^«LT, v-r*p 

a@u v>f irpaowAW^te-ktf^xv^ritsrt 

^E«*nsv-Y*pjgE3aatt*K0JB«, 

fks-ttrs c ^ ^ j: 0 ^xvMffi^ovY * pjgcom 

flW&SiS— ftU 7 p 7Xv^j-{ca$j:<$^{: 
[0 0 3 5] 

[HfiSM] HHi*«Wo-SIIififfJ?feSv^^pi)aX 
5Xv«ag6IHoKIWifliiaTft«o l tt^Xvt 

its s £ttw-r£RH& 7 A^ei«sn«*w*T« 0 , 

[0 0 3 6] X7XV^.^ 1 i±?sa]**9A'-4? 1 a fc«J: 

LTfflHJ«i»*««t"««fe5»£:»«?nTv^o ±815 
§?<D4»*&ct±v-f *p}£a|AP 1 r.^M^n, Efc:T 
SSfi**fct±HOiBv>r*p»*AP l c ^Wf^-T^fuB 

^x^xv'jimpi dA«^nti/^ 0 

[0 0 3 7] Hul5^>r^PiS[SIAP 1 c \c\±m>ffiM2V> 

-fiS8P^»«i^n, sfcx^xv^iaup 1 dtas^T 
»R'4C3^efi?n, ufuiwiffljiitt^vXv^riM* 1 & 

* H triE«T cn^^: r*L>P3*ttc EifiS =1 ;l/ 4 BEIS $ 

[0 0 3 8] *ffiW2^fd2fiffigBlig|^L^:t^^^Pig 
*fi£!Bfc:»tt£*U 58*L^:v>r*P«*^Xv±tiR 
^ 1 rttc»A-rs«fc-5tc:LTfeSo ^fcE!j^n^;l/ 4 ti 

S^iAt^C^tJ:^TX7XV^«U ^/cli 

n -r ;i/ 4 j; s mwfitmm 3 ^ o rm^wpt 
^rtLfty^XTSiast^s^i^m-rwrtfcaoTt^ 

[0039] H»^3rt^ci, MIEy^Xv^ltBp 1 d 
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[0 0 4 0] fit, 431/^14. aulEv>f* 

5fc^fl^ov^*Pj&*Aig4 8 fc^KWtcP^Tfc 

8 b*Kt*T«j£2n, P3tSgf8 a^v^^PMAn 
1 clcffilcfcfci&C^ Sfc^^V^SSS b*T>T^P» 

#ap i c <o^eBja»fc:H^^ra o u >^is*^se* 

RtSSES aOTMffia^Xv^jSSlOrtSBBfcffi- 

[0 0 4 1] ^^oSi$Ai9^ffi^7X 

RStttBiSSh, y7X7S«Sio±S«affW 20 

0±*»lcBS5hT^5o vY^8B»A!B9<Z>JP£ 
t4 V ^7 P i^G^PIlsra K *3 1/^ T f 4 . VY^D AiS 9 

* ^os-r £ of i / 4 -r £ c t ic & 

^A^9. ^7X7M^n:o^TO s t-Kwf 

[0 0 4 2] IIEHc, El 1 tCfettSX^Xv^jS^ 1 ^0 30 
rtS#2 0 Onrnu V-Y ^ P jffi^VaSffiS 2 . 4 5GIIz« 
RJgT En t-KOf^fclfc^T, EH^XSTJBfig 
*ftfc^*P»WA&l4ff#*M 6mm<D£i*. 

[0 0 4 3] TY^nifijlAS^fflt^nS^^DK 
»«tt4Mli:LTt453S2f^X* -fcr-^y^X (AbO 
3 , BN) , IHS&ttiBtt^tm (f7n>, #U>T5K) 

SfcERLTfcfii^o 40 
[0 0 4 4] #X«*S^ 1 g . #X«*&S 3 g t4^n^ 

^A^g^i^iffi^L^T^Xv^^ 1 PVD'VMte 

mffi-stir^Zo i h^aj*»*^i i 

-5 ^ El l tJ:S^nfc^iSffjO»|S^4, HSR* 3 

»S3rt*3fBoE**-ejia?»«Lfe«. 7°7Xv4 

J*^K Hfi-S3rtJC*X«l&Kl g> 3g^ICT, so 



T. M3^;b4iaotX7XvM'-fn 

4 9uhX2>pm (ECR) SgloMW^ML 

1 lcv-Y*D&*#AU ^*KT^fc5X7Xv 
£j«SlrtT;tfX*»^>r*PbP>W» (ECR) 

[0 0 4 5] ^fiKL^^Xvt4iaHKn>r;l/4 J:oT 

o T '3 1 # tb 5 n, afi. s Sifil*x ^ 7^ > y £ 

s^ifitcdtH-ra^TfcSo *^gg^*5i>-n4. v 

-f ^PjeoSftf«*t4«i:/Lif&<, ^f:X7X7(i$ 
^LT^-&7^X^?g^Jc£oT, JSH4<Z> 

[0 0 4 6] H2t4*»BBt«I«Sg«OSIflifflI*^-raS 
WiffiHTSSo £<Bffi|fc:*5^T\ ^XvMH^ 

Oi**SL, *OJ»»J4iS»ttk:tft^K:JBlin , rSo 

[0 0 4 7] T E 113 -t- K^VB^JX£t4ifi^ffi^>rtP^ 
T*«t^T% Bl2tc:^nfcJBtt<Ov>r*Pifi#A»9 

zm^zt mm k m l t u > xa ak &u ^ * <ovs 

[0 0 4 8] H:U4*5eW]fc«Sfe5— OjWO^fiSffJ* 

#A3S 2 9 ©TW«ffitt»#aM»gfc: < Hf A,T?*$ t) . * 
ftfc<k9«A!K2 9l4^r*P«#AP 1 cKifflStS 
ffiB^JP##g>Nc£:*K *4)JP#l4«2lk:ftfroT1£ 
*fcifMnrt-*o l»W*fc:-T>r*pJSBlill«nT?ff6tifc^ 

^^--2 9 a^x^xvMi i ©fflsekTape**3fc 

ott^o ^^-2 9 a{4^Xv^/fi|g 1 T*£f£2 

Ta^«Y*>^5?^b^xv^gA^nsjs*.*i: 

[0 0 4 9] 53S#^X^C^j6flW-pv^*p»S|A 

S||fli<Dft^Sfr4l?J 1 5 OranTSSo V^^D^AI 

2 9 0iP*0»flJ*l/^4MJB«t4, »»3SSO^, 

f xEf tcj; oM^nsx^xv^it, -r^^-^y 

^ XTlfiift^^ X v ^ ,31 1 ^ T , » 

fit, JBtt*RS-r*o 

[0 0 5 0] Hi-3tci^snfcSW4xy^v^fiE 
n?>^H^RB^nSfe^T*{4^:<, X/Vy*U V^iSH 

^) O 

[0 0 5 1] SKiasnT^Si^lC, *?gB^(±-7Y 

>7 ajftoui^tiawdsifto^-ttfloiea.h, K«aK»* 
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-rs 0 

[0 0 5 2] *«W<o*6fc:8UOM.^!:J:Si:, S§*1£ 

[0053] m4 atmi bti*n^n*»B8tc«sv 
ti^o £u o ot±«FawBfffi**r-rsBi*ftop3fi^ 

[0 0 5 4] V>T * DjgaSJftgg^SS 1 0 0 iDWffi^^:^ 

^«»iffigA^fflassa^^vY^p^a^T^s« 
soie i o o ^7 xvg^^ t >f fi^-e^ ^± 20 

p i£S«£r fe o«fl« iitiSftov^p jft A*H£e|H 
KifeSfflTSSo SSfc:, v^pjfifflftSOKi 0 0 

So 

[0055] -fls^v^^pjstCcfcom^«*&^ns 

y^Xv^ii^—^Bfffil 0 1 (15 a) ^10 2 (1 so 
5b) B8t^ttfflJ:0fe^«-rWCi/^»rifli (15c) 

*:« fc: iS L *M1 fc: [rJ o T aS'> L T l > < o 
[0 0 5 6] v>f ^aj££«SB©!g l 0 0«gRffi±v>T 

i^v^^p «a as sis* ffl».flfi«^ ^ »s wtc #m+ 

So fcokM&Ckti, V>f*PjfiS3fcS<£>Kl 0 0 

If, vY^pS^XW M^^p^cis 
fifiYk-^iEWS, * p iSHr^ ^ ^ ^iftWOJ: o * 

l^^Tt^o 50 
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[0057] v^r * psasussoMg i o o «m?-9->r * 
nhpyiti (ecr) ^5Xv*iai£:i3»asKtt« 

p«^p-bxtcffit>nssff{i»osi oot ^n*)!] 

l^E C R^XviBx^^y^gtSSLTt^o ^ 
©SK^ZvtSil 0 4. KlfiSn-fVl/l 05, 7 
-f ^> P^«iSW 10 6. *->107, RfSS. 108. 

ws<m 09. un&mmmi 1 o. «x#ah i 1 

;Hi§x.T^S 0 i6tfslf;i:^:, !g l 0 OfciRtRilK 

^v-r^p&co^i o 6*y^Xvoi^^>^^ 

XvCVDCO^. ^7Xv«ii0 4^:goT 
t^o v^pjgjgfiifi} (H^-T) frP>(D-vC?xni& 
&mi&m 10 6. RSi^O*— > 1 0 7£riiiaU £ 
1 0 0*iioTRWtt^ P: 7X^jatMl 0 4tcA5o !£ 
1 0 Oti^vXv^jEfi^l 0 4«iIS^f Ll^S^i 
oTl^So 5§ 1 0 O^Sffi 10 0a > 1 0 7 f£<D 

¥It??ftt5o £ l 0 OO-SiB l o o bfct<ffA/?i^ 

So 

[0 0 5 8] X7XTM* 1 0 4 0ffJT^fig2tlfcy 
7Xvti, ^7XvMf 1 0 4 ^Ml/^cfiffi 1 0 4 a ^ 
SiBoTKJiS^ l 0 4 £AS e JillBS teSJ£'4* I0 8to 

O&KfiSfcffiAP 1 0 8 a&mLTUni3l 0 9tc?f 
ofc*)*;fct>S*So 

[0 0 5 9] KJE^ 1 0 8i:^7X74Si 1 0 4 titfj 
API 0 8 b*iILT»^&SEM#K (H^f) fc£ 

t>Mi±^nSo ^xii^jxSA^ i i ncjc^x^xv 
feS^i o 4-\Bjgitt^^ns 0 sfe«x«4£fi;si o 

fe&^l 0 4 kJcfitJ&ffn^So 
[0 0 6 0] ^Xv^St 1 0 4 rttcfel/^T^x/N— 

g>S^ns 0 x 7 fy^-tt^Mt^ io^S 
ti, ^7XvMi l 0 4*x^^>df*tiS , >x/N— 
J:5Woi:*t<«ci:T?SSo ^X 

5 ^/j>^^iBffl^sjs^oi^ -tt^itis-r s c k \z%> 

TOaxh^gi^A^^^M77X 
v^f£^ i o 4 rttoiEt^BSHlctefcSSJSttftiloia-- 

1 0 4WOV>T^P««iiOl9— tt«fqI±S-y:Sclk^ 

So Jp^T. *5!8!i«fi»ft>l'>bf-^>xa&fciSll: 
1M^7 Xv^) v Y ^ p^I^i^ ^^SW^I 



(7) 
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[0 0 6 1] KJStt»Ktt^Xv*fiKS l o 4 rtT-y 
7XvM*i o 4tc#A^n^^x^^ijp^^nfc 

m^^^-r^chtc^o^^n^o ms^/m 05 

[0 0 6 2] 

[$H] f = 2ff qBm=2. 8 GH z/KG B 
( i n K G) 

B=a«»jfi 10 

^XvMf l 0 4fc#A2nfcfi3:to9PJfi«fc<fc 

[0063] H7«±, &KeTJBric«nrcpgjB#iftBrt 

y*SLT^So (0 1 OlC^tlT^Z&olC) TE 
FAME** TM*— FAOECROfiSfMfcfc^ 

ofcv&t— F*— »^afi-rsc:i:3b^3gT*S 0 v>r 
* a &^}£§§<DS 1 0 0 & 7^ XvtSS 1 0 4 <E> » 

- F*K6fiU ^XvM'^ 1 0 4 <DJ. fc J«Be©v^ * 
[0 0 6 4] ^ES8lonati:*5frtS^^nifi;tt»fi 

[0 0 6 5] 40 
[»2] 

* f = c / J~~r- * = c / f nr 

f = V ^ * P & <Z) 
£ = Sl*^ 

J E = S #f ^ 

[0 0 6 6] uO<t5ftBB«*^, Kfli^tfifliHrTSfc: 
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T\ JtffJ LT J: 9 £^v^ * D$x^M-^f C KM 

s Q r^x&asj i±, v^^uttoKStfBt 

[0 0 6 7] 0 9 a -9 e ti\ ^JiHgP^«l*Jf A%£: fe 

■ora«jB*«s*<oTEn Fornix 

[0 0 6 8] 0 1 OtiS 1 0 OO^fB^LTl^So # 

£Si l 2 i±— T^ffiKcWii l l 2 a^fe^. ffl^^ftl 
fcfiRJgo < A,J£^ffi l 1 2 b*feoE3S^€>JBric^ti 
So J=|cff$£>affi 112b O^Ste 100cm, Si 12 
«lfigli2 0 0 cmT'feoTtS^o Si 1 2 tiWii 1 
1 2 afcRSTf &S 1 1 2«t77>^ 1 1 2 c£r^ 
Wl^ 0 ^^>^1 1 2c(i, Si 1 2£ffftf>. Si 
12^1 1 Ztf&lbZ>tlT\t*&(D£&.ii<D&ft(DWllC 

ffl^'ji^o o u >ytfwwa i i 2 d on d 

tcH^ti, 77^1 1 2 c£38£fcT6ftTiSl 1 2 
[0 0 6 9] Si o 0«P3fi3HBt5J;tf. XttttKiftitf»i 

iBowfiBfcwtctttona So Hat^xvftfiEs 1 

So Si 0 0Ji»S© ; t-F^*->*S?L^n5fc^ 
5*ftT8Mi:LTi< 0 WfIc. Si OOlillx^ 
;I/^-^y^Xv^jc'-ft l 0 4 rttc^i; H,v<£— >t? 
»WS^ fi^inWlHI-pftS^Xvsas 1 0 4 
^«^l/cLTi^o Si ooiiv^*njg[x* 
i o 7^W»c*^to^>*r<fc KtZj-frfj 
j£T««S 1 0 6^6ffitt^tlS«fc5^-r5o LfrLft 
€k 106^810 0 fcOHUfc*— > 1 0 7 0 

i:^asa5^f*t^L^^a$Li\ *->i o 

Iffl^KRfcBBLTEii 0 F) tC«Ofca6, 
[0 0 7 0] *^©Wfc«nfcjStttt*©:/^yCv?fc 



(8) 
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14 



xff, ^WA^y^xv^j^ i o 4orts*t?<o 
d^^xv^^i o 8tcji^ai^n«o l** 

Lft*6, 8100 tt??Xtt«S 1 0 4 £JSE^ l 

[00 7 1]gl0 OOffl^MtK 6AH4»»OJS 
Wt^^otl^o — fit, 555 (Si0 2 ) . BN, 

x<D£5&mnm&i&^7j0)#utfmmm<£ty (si 3 n 

4 ) . mtT)V^~^L, (AI2O3 ) , ^b-i-T 7 (Zr 
O2) ^ctHi:— ^{k^-£> (Ti0 2 ) OcfcS&BMMWiSi^ 



<h tmfc: B8"T £ ff^ fi » L T t * & 0 

[0 0 7 2]gl0 0ttKW*KO*(*7?}BritSnSC 

SS 1 0 Oiil^m^H^^— ^RS 10 0c tttilc 

0 0d^6«j«*ti3«^a3o 
frftfcflWfr lOOcMOO dliHUBWMttre^T 

i^t t> £ ^ u in] uagu^ia -5 ii$^feoS^ /csStl 

[0 0 7 3] m^li. &m 1 0 0 etiSM l OObit: 
'i-*£>*i5 So «K 1 0 0 e «:*«>*Sf{t»*z:«fBf. 

[0 0 7 4] 
[Si] 



* ft ft 




* <B flfe 


* * * S ft « 


3 . 5 
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7 




(Si, N.I 
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Uffiftffit42 ut> 


:ai«o»] 














2 7 




(ZrO.i 








8 1 


SS < V 2 q Slfijffi 


(TiO«] 







[00751 011a— 11 gJ±*5SW©S80S£2f$ 
^M^LTt^o Ull 1 a li < A,7£Sffitf HftBB 
"efcSfil 1 3^lt^So 0 1 1 Mi<l£A,f£Sffi 

^afifcifcfflOLTl^SSKl 1 4^LTt^o 01 1 
c ti < iSA^^ifiifc^ftttttOSg 1 1 5^LT^«o 
[0 0 7 6] 0 1 1 d t±< tf/u^ffitfft«MB«T*« 
iSl 1 6*SLT^5o 0 1 1 e t± < l£A,7£ Sifii#*£Jg 
Tfc&SU 1 7^LTl^ 0 0 1 1 HilftWffitfEfi 



EftffiTTttt^Sl 1 8*SLTt>5o 0 1 lg« 
[0077] 01 2a-l 2c t^^^JSJm^ j/Hfr 



(9) 
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[0078] 01 2a 1 20^< f£/uf£^ifi 1 2 0 
b^^L^RiSJBgP^^JS^— ;1/K 1 2 1 tc^3*5t) 

oafnn/^*»iwj^LTi^ 0 gi 20 

i£/ufcSifri 1 2 0 b^rfc-fe, X^Xv£ric'-£ l 2 10 
tiVOg2£j£tfoTt^£o Ell 2 btiv-Y^njSmit 

1 E | <DJ$£A,£#Zi j&TJS 1 2 O^Mti^il 
k*^LTt^o ECRffl, Z 2 iStCfiB-r^o HI 

2 ctt:/^XT£>SI«*tf E C R^COifi^T^l 2 0 
«SWJ;0fo^tim W&\ E ItfECR 

[0 0 7 91 ^12 aT^?nr:EBT*tt, ^^Djg 

7XvMii 2 2 0»[Riu:ffi^Sll[S*fe-oa»«« 
Ic&enSo 1 2 3 0rt«OR«HB* 20 

miC^tlfeXb^ftZo !Bl 2 O^ffil 2 0 ate*— > 
1 2 3£>rt<PJjfc:®JU < J^/u/cM 1 2 0 bli^Xvi 

0 fflfr^jlif l 2 4 ^t0^ o m l 2 4 

So ^— 71/ H 1 2 1 tiv^^p$;^^E C Rj&lcit 

Mf*M©*T->-;l/H 1 2 UiT E^KhTMt-F ao 

— ;1/Kl 2 1 A^attntf, £/£^l 2 2 ^fUlUc: £ 9 3£ 
V>«if*»5cli:^T#a^feL*iav^ ECR 
tt«*f^Sfc«>^K!i«n>f ;I/ (012 a Kli^-T) 
it. f&l 2 0 if E C R ^7X7MSltfiEtoil5J| 
-&«fTW^nas 0 LfrU 0 5 (06k: 

[0 0 8 0] 

e^s m m z> v ^ u m -f x v &if!^et<: ntf , v * 

[0ffio(B¥ftS«W] 

[0 l ] *«W]©-^aSMfc«Sv^*a»y^Xvffl 

[02] ^ojsaoBW 
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[03] *aw«*6^9jo*aiiffiifc:«sv>r*o»* 

[0 4] *»WO-»«lc««7^>niB6©aaH 

^»TDi0^^n ; fn^LTt^o 

[05] cE^^^PiSfB^-rwififiaTfeSo 

[06] 04 (a) atf (b) ■P/^hftvY^Dittl 

[0 7] 4iiT*«?hfeR»«WffiTB8«nfc 

[0 8] ftw*feora«»«*rtTBfisnfcv>f 

[0 9] (a) S«*ffiA^St^TEii. 
— KfcO^TOfiS**^*— > | E I ^LTl^ Q 

(b) ti, ffi|«^2. 5 0JH«»AOfeS«-&a5TE 
ii- ±— VlZ-Dl^T <D ffiW^Z — > I E I ^LTt^ 
So (c) ~ (e) Ii$9T, »X»O^S3bMia 
Wfa&tfl lcfr^l 1 e^/jN?<4oT^«att 
f¥A£>&£if^<DT Eii- t-HtO^TOSftW- 
> I E I ^LTt^c 

[0 1 0] 0 4 (a) -e^StlfcSO*}g*^LTt^ 
[0 11] (a) te, 0 4 (a) •V^Stifcm^mM 

(b) «\ 0 4 (a) T^2nfdg<D^JKT\ <ffA,J£ 

(c) ti. 04 (a) ic7r^nrz^m^\ <i£A,r£ 

Sifi3b^>Rftie«TfcSfeO*^LTC>S 0 (d) 0 
4 (a) tC^^tlfcfgOffiJBT, <tfA,«gffi^a»« 
«T6^t^lTl^ 0 (e) te, 04 (a) IC^jk 

LTt^o (f) 0 4 (a) fciSSnfcSSOgflg 

(g) li, 0 4 (a) lOT^n^tBt<(^/ci 
ifii^BfifiiA^rtfl^T* 4 ifti^O ^ ^ y Ktt^LtfKfrfc 4 

[0 1 2] 0 4 (a) tC^^nfc^Og'JOSJBT?, <t? 

ott^t^ltl^o (b) ti:. 01 2 (a) O 

nSC^^LTl/^o (c) 01 2 (a) (DZ2 
jaT»«*<:/^Xv*»iBU Zz MUiECRjSfcKS 



(10) m i fW8- 1 0 6 9 9 4 

17 18 



[Hi 3] ^5X^^KH©SBAft£0fie*fl[)eWfl!)«ia l c v^^aSiAP 



[HOI] [HO 2] [HO 3] 





im i o] 




(11) 



Vf 8-1 0 6 994 




WDfl^ 8-10 6 9 9 4 





t$f?fl¥8- 1 0 6 9 9 4 




(14) 



*SBfl¥8- 1 0 6 9 9 4 




(51) int. ci. 6 N8UfE# Jrrtea## fi awa^tem 

HO 1 L 21/3065 

21/31 C 
H 0 1 P 7/06 



T*V%&&m, *> ] Jy*}l<~T 95035. 
977 

(72) $ES§# * tf >y F ^- 9 ;l/ 

T^U* ^'J^^/l/— T 95075, 

V^x;l/ f y7U-F7^y 2588 



(72)560;]^- #± 'it 

ISfflfftfflEA-W-TS l#3^ ft 
SKSURH^ffl E^fW-T a 1 # 3 f§ ft 



